Atty Docket No.: 011235.57478US 
Substitute Specification (Marked Version) 

SEAL ARRANGEMENT FOR A GAS TURIg||^ §76 035 

i^m&^mw 14 APR 2086 

BACKGROUND AND SUMMARY OF THE INVENTION 

[0001] This application claims the priority of International Application 
No. PCT/DE2004/002174. filed September 30, 2004, and German Patent 
Document No. 103 48 290.3. filed October 17. 2003. the disclosures of which 
are expressly incorporated by reference herein. 

[0002] The invention relates to a seal arrangement for a gas turbine «* 
accordance with tho proamblo of Patent Claim 1 . 

[0003] Gas turbines consist of several assemblies, for example, of a fan, a 
combustion chamber, preferably several compressors, as well as several 
turbines. The preferably several turbines are, in particular, a high- 
pressure turbine, as well as a low-pressure turbine; the several compressors 
are, in particular, a high-pressure compressor and a low-pressure 
compressor. 

[0004] Considering a turbine, as well as a compressor of a gas turbine, 
several guide vane rings are positioned in series in the axial direction or in 
the direction of flow of the gas turbine, in which case each guide vane ring 
has several circumferentially arranged guide vanes. Positioned between 
each two adjacent guide vane rings is one rotor blade ring having several 
rotor blades. The rotor blades are associated with a rotor and rotate 
together with the rotor relative to a stationary housing, as well as relative 
to the also stationary guide vanes of the guide vane rings. 

[0005] In order to optimize the degree of efficiency of a gas turbine, it is 
necessary to avoid any leakage between the rotating rotor blades and the 
stationary housing, on one hand, and between the stationary guide vanes 
and the rotor, on the other hand, by using effective sealing systems. Prior 
art has already disclosed the use of special intake linings for sealing the gap 
between the radially external ends of the rotor blades and the stationary 
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housing, in which case the intake linings are applied to the stationary 
housing in order to permit a wear-free gentle moving contact of the radially 
external ends of the rotating rotor blades into the intake lining. 
Furthermore, prior art has disclosed seal arrangements, which are used to 
seal a gap between the radially internal ends of the stationary guide vanes 
and the rotor of the gas turbine, &e*4 the seal arrangements being 
configured in such a manner that the rotor comprises at least two seal 
projections extending in the circumferential direction of the rotor and being 
positioned at an axial distance from each other, said the seal projections 
communicating with the intake linings that are associated with the radially 
internal ends of the stationary guide vanes. 

[0006] The present invention relates to a seal arrangement for sealing 
the gap between radially internal ends of the guide vanes of a guide vane 
ring and a rotor of the gas turbine. 

[0007] Considering this, the object of the invention is to provide a novel 
seal arrangement for a gas turbine. 

[0008] This object is achiovod in that the aforementioned seal 
arrangement represents a dovolopmcnt due to the features of the 
characterizing portion of Claim 1. In accordance with the invention, the seal 
projections are inclined or tilted in the axial direction toward a side of 
higher pressure, whereby, in a space limited by the minimum of two seal 
projections and the corresponding intake linings, at least one recirculation 
structure is provided, and whereby the recirculation structure, or the 
recirculation structures, is or are oriented toward the side of the higher 
pressure. 

[0009] In accordance with an advantageous development of the 
invention, the seal projections are configured as seal fins and the intake 
linings are configured as honeycomb structures. 
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[0010] Preferably, the seal projections, which communicate with a guide 
vane ring, and the corresponding intake linings of the guide vane ring have 
different radii, in which case the outer radii of the seal projections, as well 
as the inner radii of the intake linings, increase or become greater in the 
direction toward the side of the higher pressure. 

[0011] Preferred developments of the invention roGult from the 

dependent claims and the description hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Referring to the drawing, exemplary embodiments of the 
invention will be explained in detail. The drawing shows in 

[0013] Fig. 1[[:]] is a partial longitudinal section of a compressor in axial 
configuration in the region of a guide vane ring in order to illustrate the 
inventive seal arrangement. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0014] Referring to Fig. 1, the present invention will be described in 
greater detail hereinafter. 

[0015] Fig. 1 shows a schematic cross-section of a compressor 10 of a gas 
turbine with a stationary housing 11 and a rotor 12 rotating relative to the 
stationary housing 11, eaid the stationary housing 11 and said the rotor 12 
limiting a main flow channel 13. In Fig. 1, the arrow 14 indicates the 
direction of flow of the main flow channel 13. 

[0016] Several stationary guide vane rings 15 are arranged in series in 
the axial direction or in the direction of flow in the main flow channel 13, 
whereby Fig. 1 shows only one such guide vane ring 15. Each guide vane 
ring 15 is made up of several guide vanes 16, which are arranged in an 
axial position of the compressor 10 in a circumferential direction of said the 
compressor around the rotor 12. The stationary guide vanes 16 are 
integrated in the housing 11 by means of a radially external end 17. A gap 
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19 is formed between the radially internal end 18 of the guide vanes 16 
opposite the radially external end 17 and the rotor 12. 

[0017] A rotor blade ring is provided between each two adjacent 
stationary guide vane rings 15. Fig. 1 shows such a rotor blade ring 20 
which is made up of several rotor blades 21, which are attached with one 
radially internal end 22 to the rotor 12. A gap is also formed between the 
radially external end 23 of the rotor blades 21 and the housing 11 of the 
compressor 10. In order to seal this radial gap between the radially 
external ends 23 of the rotating rotor blades 30 21 and the stationary 
housing 11, the housing 11 is associated with a so-called intake lining 24 
which permits a low-wear gentle moving contact of the radially external 
ends 23 of the rotor blades 21 into the housing 11 of the compressor 10. 

[0018] The present invention relates to a seal arrangement for sealing 
the gap 19 between the radially internal ends 18 of the stationary guide 
vanes 16 of a guide vane ring 15 and the rotor 12 of the compressor 10. 
Referring to the shown preferred exemplary example in accordance with 
Fig. 1, this seal arrangement comprises two seal projections 25 and 26 that 
are associated with the rotor 12. However, more than two seal projections 
may be provided. The seal projections 25 and 26 are configured as so-called 
seal fins and are at a distance from each other in the axial direction of the 
compressor 10. The seal projections 25 and 26 extend over the entire 
circumference of the rotor 12, i.e., they are closed in circumferential 
direction. The seal projections 25 and 26 communicate with the intake 
linings 27 and 28. The intake linings 27 and 28 are associated with the 
radially internal ends 18 of the stationary guide vanes 16, i.e., they are 
integrated in the radially internal ends 18 of the guide vanes 16 that are 
configured as a platform. Accordingly, the intake linings 27 and 28 are 
designed in a stationary manner, and the seal projections 25 and 26 rotate 
together with the rotor 12 relative to the stationary intake linings 27 and 
28. The intake linings 27 and 28 are preferably configured as honeycomb 
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seals, whereby the honeycombs of these honeycomb structures are open in 
the direction toward the seal projections 25 and 26. 

[0019] Referring to the compressor 10 of a gas turbine shown in Fig. 1, 
the gas pressure inside the compressor increases in the direction of flow 
(arrow 14). Within the meaning of the present invention, the seal 
projections 25 and 26, which, as already mentioned, are configured as seal 
fins, are inclined or tilted in the axial direction toward a side of higher gas 
pressure. This is obvious apparent from Fig. 1. Thus, Fig. 1 shows that the 
direction of flow of the main flow channel 13 of the compressor 10 is from 
left to right, i.e., a gas pressure on the right side of the guide vanes 16 is 
higher than a gas pressure on the left side of oaid the vanes. The tips of the 
seal projections 25 and 26 are inclined toward the right side, i.e., toward the 
side of the higher gas pressure. As a result, the sealing effect of the seal 
projections 25 and 26 is optimized. 

[0020] Furthermore, in accordance with the invention, a recirculation 
structure 30 is arranged in a space 29 limited by the seal projections 25 and 
26, as well as by the corresponding intake linings 27 and 28, In so doing, 
the recirculation structure 30 is integrated into the radially internal end 18 
of the guide vanes 16 of the guide vane ring 15, said the radially internal 
ends 18 being configured as the platform of the guide vanes 16. In 
accordance with Fig. 1, the intake linings 27 and 28, which are also 
associated with the radially internal end 18 of the guide vanes 16, are 
arranged on both sides of the recirculation structure 30. Within the 
meaning of the present invention, the recirculation structure 30, as well as 
the seal projections 25 and 26, are oriented toward the side of the higher 
gas pressure. By integrating a thusly configured recirculation structure 30 
in the seal arrangement of the seal projections 25 and 26, as well as the 
corresponding intake linings 27 and 28, the sealing effect is again 
optimized. 
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[0021] Referring to Fig. 1, the two seal projections 25 and 26, as well as 
the two intake linings 27 and 28 that communicate with the two seal 
projections 25 and 26 have graduated radii. The seal projection 26, which is 
downstream in the direction of flow (arrow 14) and which, in a compressor, 
is thus arranged on the side of the higher gas pressure like the upstream 
seal projection 25, has a greater outer radius than the upstream seal 
projection 25. Consequently, also the intake lining 28 communicating with 
the downstream seal projection 26 has a larger inner diameter than the 
intake lining 27 communicating with the upstream seal projection 25. The 
recirculation structure 30 projects beyond the downstream intake lining 28 
in the radial direction. 

[0022] Although, as already mentioned above, the schematic illustration 
of Fig. 1 shows only one guide vane ring 15, several such guide vane rings 
are positioned in series in the axial direction in the compressor 10. In so 
doing, a seal arrangement as described above for sealing the radial gap 19 
between the radially internal ends 18 of the stationary guide vanes and the 
rotor 12 can be arranged in the region of each guide vane ring. 

[0023] The present invention is preferably used for reducing any leakage 
in so-called stator well cavities of high-pressure compressors of an aircraft 
engine. Although the use in high-pressure compressors in aircraft engines 
is preferred, the inventive seal arrangement can also be used in the 
turbines of aircraft engines or even in stationary gas turbines. 
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